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INTRODUCTION

Cefditoren is an oral third-generation cephalosporin 
with a large spectrum of activity against Gram-nega-
tive and Gram-positive bacteria that are able to cause 
respiratory tract and skin and skin structure infec-
tions. This is due to the high affinity of cefditoren 
to the Penicillin Binding Proteins (PBPs) of all those 
microorganisms. PBPs are located in the cytoplas-
mic membrane of bacteria and are involved in the 
continuous modelling and growth of peptidoglycan 
(Sauvage et al., 2008). 
Cefditoren has shown efficacy against major aetio-
logic agents of community acquired respiratory in-
fections (CAP) (S. pneumoniae, M. catarrhalis, H. In-
fluenzae), as well as Enterobacterales and non-enteric 
Gram-negative bacilli, staphylococci and other aer-
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obic and anaerobic Gram-positive cocci, β-haemo-
lytic and viridans streptococci. Enterococci, Pseu-
domonas aeruginosa and most Gram-negative anaer-
obes are not susceptible at the concentration reached 
in human tissues (Jones et al. 2001).
This review addresses the pharmacodynamics, phar-
macokinetics, and main clinical indications of cefti-
buten.

PHARMACODYNAMIC AND 
PHARMACOKINETIC OF CEFDITOREN

Similar to other beta-lactams, cefditoren is a 
time-dependent antibiotic. Studies have shown that 
in order to achieve microbiological and clinical 
cure, free cephalosporin concentrations should be 
4-5 times higher than the minimal inhibitory con-
centration (MIC) for at least 40-70% of the dosing 
time (T) (Mouton et al., 2007; Li et al., 2007) There-
fore the “best” cefditoren PK/PD index is probably 
40-70% T>4-5 times MIC (Mazzei et al., 2004). Be-
ta-lactams are known to alter bacterial cell structure 
by covalently binding to PBPs. PBPs are located in 
the cytoplasmic membrane of bacteria and are in-
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SUMMARY

Cefditoren is an oral third-generation cephalosporin with a large spectrum activity against 
Gram-negative and Gram-positive bacteria which are reported to be responsible for respiratory tract 
and skin and skin structure infections. In this work we reviewed the pharmacodynamics, pharma-
cokinetics, and the main clinical indications of cefditoren. Similarly to other beta-lactams, cefditor-
en is a time-dependent antibiotic, and its “best” PK/PD target is probably 40% dosing interval time 
> 4- 5-fold MIC and 40-70% dosing interval time > 4- 5-fold MIC for bacteriostatic and bactericidal 
effect, respectively. In fasting patients oral bioavailability is low and increases when the drug is tak-
en with food. This cephalosporin has significant bactericidal activity against S. pneumoniae (both 
penicillin-susceptible and penicillin-resistant strains), S. pyogenes, H. Influenzae and M. catarrha-
lis, as well as methicillin-susceptible S. aureus (MSSA). Regarding Enterobacterales, cefditoren has 
very low MICs90 against K. pneumoniae andE. coli  but is not active against AmpC-, ESBL- and 
carbapenemase-producer’ strains. Licensed indications are treatment of exacerbations of chronic 
bronchitis,acute rhinosinusitis, otitis media, upper respiratory tract infections (pharyngitis/tonsil-
litis), lower community-acquired respiratory tract infections (LRTIs), and skin and skin-structure 
infections (SSTI). Cefditoren might have a role in switching from parenteral to oral therapy in acute 
pyelonephritis and LRTIs. with a reduction of adverse effects and hospital costs. Eventually, due to 
its supposed binding to enterococcal penicillin binding proteins (PBPs) cefditoren, in combination 
with other beta-lactams, might have a role in partial oral enterococcal endocarditis treatment..
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volved in the continuous modelling and growth of 
peptidoglycan. By binding to PBPs, cefditoren turns 
them off, and its post-antibiotic effect may reflect 
the time required by the microorganisms to synthe-
sise new enzymes (Zhanel et al., 1991; Sauvage et al., 
2008). Indeed, unlike other cephalosporins, cefdi-
toren pivoxil has been shown to have a long-lasting 
post-antibiotic effect. This was demonstrated in vitro 
and in vivo for both Gram-positive and Gram-nega-
tive bacteria, except for P. aeruginosa (Mazzei et al., 
2004). In particular, it has a post-antibiotic effect 
at concentrations 4 x MIC between 1 and 2.5 hours 
against S. pyogenes, S. pneumoniae (also resistant to 
penicillin), S. aureus and M. catarrhalis (Mazzei et 
al., 2004). 
The pharmacokinetic characteristics of cefditoren, 
administered orally as cefditoren pivoxil, were eval-
uated in healthy volunteers and in patients under-
going bronchoscopy or with renal or hepatic insuf-
ficiency. After oral assumption of 200 mg or 400 mg, 
the drug is hydrolysed by esterases of the intestinal 
wall and then completely absorbed. Bioavailability 
is 15-20% in fasting patients, but maximum plas-
ma concentration and area under the concentration 
time curve (AUC) increase up to 50 and 70%, re-
spectively, when the drug is taken along with a fatty 
meal (Mazzei et al., 2004; Wellington et al., 2004). 
Absorption time of a single dose of 200 mg and 400 
mg ranges from 1.5 to 3 hours, with peak concen-
trations of 2.7 - 3.1 mg/l and 3.8 - 4.6 mg/lL, respec-
tively. After absorption, blood concentrations are 
maintained above 0.5 - 1 mg/l for 4-6 hours (Mazzei 
et al., 2004; Wellington et al., 2004). At the 12-hour-
ly administered dose tested for 7 days, no accumu-
lation was seen (Mazzei et al., 2004; Wellington et 
al., 2004). Cefditoren is approximately 88% bound 
to plasma proteins, and the volume of distribution 
averages 9.3 l at steady state (Mazzei et al., 2004; 
Wellington et al., 2004). In lung parenchyma, bron-
chial mucosa and tonsillar tissue show concentra-
tions higher than the MIC90 of the most common 
respiratory pathogens, with a tissue/plasma ratio 
of 32/55% (Mazzei et al., 2004). The cephem deriv-
ative does not undergo metabolism and is mainly 
eliminated by the kidney, with a clearance of 68/93 
ml/min in healthy volunteers. In case of moderate 
(ClCr 30-50 ml/min) or severe (ClCr <30 ml/min) 
renal insufficiency, there is a 1.5/3-fold increase in 
peak blood values and AUC. However, no dosage ad-
justment is necessary at the 200 mg dose (Mazzei et 
al., 2004). Dosing regimens also do not require ad-
justment for mild or moderate hepatic impairment 
(Child-Pugh class A and B) (Mazzei et al., 2004; 
Wellington et al., 2004). Differences in gender and 
age are not clinically relevant and do not require 
adjustments of the therapeutic dose (Mazzei et al., 
2004). No data are available regarding penetration 
of cefditoren into skin and soft tissues. However, 

we can assume that cefditoren behaves like other 
beta-lactams, which are reported to have good skin 
and soft tissue penetration and activity (Gainer 2nd, 
1991; Hedström, 1984).

TIME KILL STUDY

In a time kill study cefditoren was the only antibi-
otic (compared with amoxicillin-clavulanate and lev-
ofloxacin) showing significant bactericidal activity 
against penicillin-susceptible (PEN-S) and resistant 
(PEN-R) S. pneumoniae strains, S. pyogenes and M. 
catarrhalis (Mezzatesta et al., 2010). It also exhibited 
a bactericidal effect against methicillin-susceptible 
Staphylococcus aureus (MSSA) (Mezzatesta et al., 
2010). Furthermore, cefditoren was as effective as 
fluoroquinolone and more effective than other ceph-
alosporins against β-lactamase-producing strains of 
H. Influenzae (Mezzatesta et al., 2010).

CEFDITOREN ACTIVITY AGAINST PBP 
OF S. PNEUMONIAE

Cefditoren, like all beta-lactams, interacts with path-
ogen penicillin-binding proteins (PBPs). PBPs are 
membrane enzymes that play a crucial role in syn-
thesis of the peptidoglycan of the bacterial cell mem-
brane. Specifically, S. pneumoniae has six PBPs: the 
high molecular weight (HMW) class A PBP 1A, 1B 
and 2A; the HMW class B PBP 2B and 2X; and low 
molecular weight PBP3. Cefditoren has excellent af-
finity for PBP2X, and this explains its remarkable 
efficacy against S. pneumoniae. Indeed, it has been 
demonstrated that in the PBP2X-cefditoren com-
plex the methylthiazole group of the C-3 side chain 
of cefditoren interacts with an additional hydropho-
bic pocket that is formed by a change in the confor-
mation of Trp374. In addition, the C-7 side chain of 
cefditoren is stabilised by hydrogen bonds and hy-
drophobic interactions with the active site, where a 
conformational change occurs upon binding (Yama-
da et al., 2008).

COMPARISON OF SENSITIVITY  
WITH OTHER ANTIBIOTIC CLASSES

The activity of cefditoren against S. pneumoniae is 
superior to all commercially available cephalospor-
ins and at least equal to amoxicillin-clavulanate. As 
opposed to cefixime and ceftibuten, cefditoren is 
active against methicillin-susceptible staphylococci 
with the same effectiveness as cefuroxime, cefaclor 
and cefprozil (Jones et al., 2001).
Microbiological data collected in Italy from January 
to September 2009 showed that cefditoren had the 
lowest MIC90 against 965 strains of S. pneumoniae, 
followed by cefotaxime and ceftriaxone. Against 470 
H. Influenzae strains (regardless of their resistance 
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to β-lactams), cefditoren was the oral cephalosporin 
with the best in vitro activity, with efficacy compa-
rable to injectable cephalosporins and levofloxacin. 
S. pyogenes was also sensitive to all β-lactams anti-
biotics including cefditoren (Tempera et al., 2010). 
M. catarrhalis (sensitive to β-lactams) had reduced 
susceptibility only to cefuroxime and macrolides. 
Cefditoren, cefotaxime, and ceftriaxone showed 
the lowest MIC50 and MIC90 in non ESBL-producer 
strains (Tempera et al., 2010). With regard to En-
terobacterales, cefditoren and levofloxacin had the 
lowest MIC90 against K. pneumoniae; cefditoren and 
third generation injectable cephalosporin had the 
lowest MIC90 against E. coli, while levofloxacin was 
less active (Tempera et al., 2010). Cefditoren was not 
active against ESBL- and carbapenemases-producer 
strains.
Another longitudinal study evaluating the activity 
of cefditoren and other antibiotics against PEN-R S. 
pneumoniae strains in the period 2004-2020 demon-
strated that the antibiotic with the lowest proportion 
of resistance was cefditoren (<0.4%), followed by 
cefotaxime (<5%), penicillin (<6.5%) and levoflox-
acin (<7%). Cefixime was the cephalosporin with 
the highest MIC90 (32 mg/L) and MIC50 (8-16 mg/L), 
followed by cefpodoxime (MIC90 4 mg/l and MIC50 2 
mg/l). Cefditoren MIC90 and MIC50 were 1 mg/L and 
0.25-0.5 mg/L, respectively (Sempere et al., 2022).

MECHANISMS OF RESISTANCE

The production of beta-lactamase is one of the most 
frequent mechanisms of resistance to beta-lactams. 
This resistance is due to the fact that the enzyme 
of the causative agent (plasmid or chromosom-
al) is able to hydrolyse the amide bond of the beta 
lactam. Concerning H. influenzae, plasmidic TEM-1 
beta-lactamase is the most frequent mechanism of 
resistance, followed by the production of ROB-1, an-
other plasmid-harboured beta-lactamase (Welling-
ton et al., 2004; Hasegawa et al., 2003). Regarding 

M. catarrhalis, mechanisms of resistance are linked 
to the production of chromosomal beta-lactamases 
such as BRO-1, BRO-2, and BRO-3. Cefditoren has 
the capacity to resist hydrolysis by many plasmidic 
beta-lactamases, in particular TEM-1, ROB-1, SHV-
1, SHV-3, SHV-10, OXA-5, OXA-12, PSE-1, PSE-2, 
PSE-3, PSE-4, SAR-1, HMS-1, CARB-4, LCR-1, TLE-
1, and OHIO-1. On the contrary, it is susceptible to 
hydrolysis by other plasmidic extended-spectrum 
beta lactamases such as TEM-3, TEM-4, TEM-5, 
TOHO-1, SHV2- SHV-7, SHV-9, SHV-12, and PER-
1 (Wellington et al., 2004; Ehrhardt et al., 2000). In 
vitro studies demonstrated that cefditoren is not a 
good substrate for beta lactamases produced by H. 
influenzae (including TEM-1 and ROB-1) and M. 
catarrhalis (Wellington et al., 2004; Hasegawa et al., 
2003). Cefditoren has been found to remain effective 
against ampicillin-resistant beta-lactamase negative 
(BLNAR) H. influenzae whose beta-lactam resistance 
is mediated by modifications of PBP3a and/or PB-
P3b (Wellington et al., 2004; Ehrhardt et al., 2000; 
Hasegawa et al., 2003). Alterations of PBPs are the 
main determinants of resistance to beta-lactams in 
S. pneumoniae and S.aureus. Cefditoren retains good 
antibacterial activity against S. pneumoniae despite 
amino acid alterations in PBP1a, PBP2x, and PBP2b. 
(Wellington et al., 2004)

INDICATIONS

I. Cefditoren in the treatment of acute 
rhinosinusitis
The microorganisms most often implicated in com-
munity-acquired acute rhinosinusitis in patients 
without significant comorbidity are S. pneumoniae, 
H. influenzae, and M. catarrhalis. Four classes of an-
tibiotics are reported to be active against these three 
microorganisms: penicillins, cephalosporins, fluo-
roquinolones, and macrolides. When selecting the 
most appropriate antibiotic for empirical therapy, 

Table 1 - Empirical antimicrobial treatment regimen (Barberan et al. 2008). 
1st choice Alternatives Duration (days)

Mild maxillary rhinosinusitis in 
patient who has not received antibiotic 
treatment in the last 3 months

- Symptomatic treatment 
or amoxicillin-
clavulanic acid

- Cefditoren

- Macrolide 5-7

Mild or moderate maxillary 
rhinosinusitis with antibiotic treatment 
in the last 3 months and/or frontal 
sinusitis or sphenoid involvement

- Levofloxacin
- Moxifloxacin

- Amoxicillin-clavulanic acid
- Cefditoren

7-10

Severe (or complicated) rhinosinusitis - Ceftriaxone
- Cefotaxime
- Amoxicillin-clavulanic 

acid

- Ertapenem ≥10

Maxillary sinusitis of dental origin  
and/or chronic sinusitis

- Amoxicillin-clavulanic 
acid

- Moxifloxacin

≥10
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anti-pneumococcal activity is a fundamental element 
to take into account, since S. pneumoniae is the most 
common aetiologic agent and pneumococcal rhi-
nosinusitis shows a lower tendency to spontaneous 
resolution and a higher incidence of complications, 
including hospitalisation (Antimicrobial treatment 
guidelines for acute rhinosinusitis, 2000). Maxillary 
rhinosinusitis of odontogenic origin and chronic 
forms of rhinosinusitis often involve a polymicro-
bial flora including oral anaerobic microorganisms 
(Brook et al., 2005). Cephalosporins that show good 
activity against S. pneumoniae and H. influenzae 
are cefuroxime, cefpodoxime and cefditoren (Table 
1). Of these, cefditoren is the most bactericidal and 
the most active in vitro, with MIC90 values similar to 
those of third-generation parenteral cephalospor-
ins such as cefotaxime and ceftriaxone, 2 to 4 times 
lower than those of cefpodoxime, and 8 to 16 times 
lower than those of cefuroxime (Soriano et al., 2003; 
Barberan et al., 2008).

II. Cefditoren in the treatment of otitis media  
in children
Otitis media (OM) is one of the most common infec-
tions in children (Arguedas et al., 1998; Ulloa et al., 
2014). More than 80% of children develop at least one 
OM episode before 3 years of age and around 40% 
have six or more episodes by the age of 7 (Vergison et 
al., 2010). In this population the four most common 
pathogens causing OM are S. pneumoniae, H. influ-
enzae, M. catarrhalis, and S. pyogenes. The optimal 
agent should be active against these pathogens and 
stable in the presence of β-lactamase (Arguedas et 
al., 1991). For S. pneumoniae, cefditoren activity was 
similar to that of the cephalosporins commonly used 
for the treatment of OM, but cefditoren was more ac-
tive than penicillin, erythromycin, and clarithromy-
cin. For PEN-R S. pneumoniae, cefditoren showed 
very good activity, with only 7% of the strains being 
resistant. Cefditoren was found to be the drug with 
the lowest MIC values against multi-drug resistant (≥ 
three antibiotic classes among penicillins, cephalo-
sporins, macrolides, fluoroquinolones) S. pneumoni-
ae strains (Ulloa et al., 2014). Cefditoren also main-
tained the same level of activity against H. influen-
zae regardless of the production of β-lactamases or 
ampicillin resistance. The production of β-lactamase 
by H. influenzae and M. catarrhalis did not influence 
the activity of cefditoren, and S. pyogenes was sus-
ceptible to all β-lactams studied, including cefditor-
en, with a low resistance rate to macrolides. These 
findings suggest that cefditoren might be one of the 
agents of choice for empirical therapy of OM (Argue-
das et al., 1991; Ulloa et al., 2014).

III. Cefditoren in the treatment of upper 
respiratory tract infections (pharyngitis/tonsillitis)
Upper respiratory tract infections are one of the ma-

jor causes of clinical examinations in an ambulatory 
care setting. S. pyogenes, S. pneumoniae, and H. in-
fluenzae are the most prevalent isolates in communi-
ty-acquired upper respiratory tract infections. In the 
pooled analysis, clinical outcomes with cefditoren 
were similar to comparators (standard oral treat-
ments with cefuroxime or amoxicillin/clavulanate) 
(Granizzo et al., 2008; Desrosiers et al., 2006). 

IV. Cefditoren in the treatment of exacerbations 
of chronic bronchitis and community-acquired 
lower respiratory tract infections
Clinical studies have documented the efficacy of cef-
ditoren in the treatment of community-acquired low-
er respiratory tract infections (LRTIs), such as acute 
exacerbations of chronic bronchitis (AECB) and 
mild-to-moderate community-acquired pneumonia 
(CAP), due to its activity on the microorganisms 
most implicated in these diseases (Blasi et al., 2010).
The activity spectrum of cefditoren against Gram-pos-
itive and Gram-negative bacteria includes common 
respiratory pathogens such as S. pneumoniae, H. in-
fluenzae, M. catarrhalis, S. pyogenes, K. pneumoniae, 
and MSSA (Di Marco et al., 2014; Clark et al., 2002).
Biedenbach and colleagues demonstrated that cefd-
itoren was active against several isolates of PEN-S 
S. pneumoniae isolates, with MIC90 ≤0.03 mg/l (Tem-
pera et al., 2010); it also proved to be one of the most 
potent orally-administered cephalosporins against 
this organism due to PBP2X binding (Biedenbach 
et al., 2009; Cantòn et al., 2009). Cefditoren was the 
most active oral cephem tested against beta-lacta-
mase-producing and BLNAR Haemophilus influen-
zae, with MIC90 < or = 0.03 microg/mL and >99% 
(Biedenbach et al., 2009; Tempera et al., 2010). Mo-
raxella catarrhalis cefditoren MIC90 of 0.5 microg/
ml was higher but still close to that of amoxicillin/
clavulanate and cefdinir. MSSA MIC90 is 1 mg/l (Fig-
ure 1). Moreover, cefditoren proved to be 100% active 
against beta-haemolytic streptococci (Biedenbach et 
al., 2009; Tempera et al., 2010). 
Regarding dosing, results of studies carried out on 
cefditoren-pivoxil at the dose of 200 mg 12-hourly 
demonstrated concentrations above the MIC for a 
sufficiently long period of time to ensure clinical and 
microbiological efficacy (Blasi et al., 2010; Mazzei et 
al., 2004). Another recent study analysed the effect 
of cefditoren (200 mg twice daily for 5 days) against 
the comparator (levofloxacin 500 mg once daily for 
7 days) in mild to moderate acute exacerbation of 
chronic obstructive pulmonary disease (COPD) and 
tested the effect on reduction of serum inflammato-
ry biomarkers, clinical efficacy, and microbiological 
eradication. No significant differences in clinical and 
microbiological cure were found, but a significant 
reduction of IL-6 and KL-6 (two mediators of lung 
inflammation and epithelial damage) was demon-
strated, hence the authors concluded that cefditor-
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en might represents a valid option in the treatment 
of mild to moderately severe cases of exacerbation 
of chronic bronchitis in the outpatient care setting 
(Blasi et al., 2013) (Table 2).
Recent data on the in vitro activity of several antibi-
otics on major respiratory pathogens isolated in Italy 
are presented in two studies conducted in 2007 and 
2009. The results are as follows:
1) PEN-R S. pneumoniae strains also exhibit high 

levels of resistance against all oral cephalosporins 
(100% to cefaclor). In the absence of breakpoints, 
it is difficult to compare the efficacy of different 
antibiotics but, considering the MIC90 and the 
pharmacokinetic features of ceftibuten and cefix-
ime, cefditoren turned out to be the only antibiot-
ic consistently active on all strains of S. pneumo-
niae, followed by the injectable cephalosporins 
cefotaxime and ceftriaxone (Blasi et al., 2010). 

2) In beta lactamase-producing-ampicillin-resistant 
strains of H. influenzae, there is evidence of in-
creased resistance to cefaclor and amoxicillin/
clavulanate. Again, cefditoren demonstrates ac-

tivity against H. influenzae comparable to that of 
injectable cephalosporins and levofloxacin (Blasi 
et al., 2013). Therefore, based on the literature, 
cefditoren confirms what has been demonstrated 
by Blasi and colleagues (Figure 1):
– broad spectrum of activity extended to the 

most commonly isolated pathogens in AECB;
– a high intrinsic potency (MIC90) which is able 

to overcome resistance to antibiotics widely 
used in the therapy of respiratory infections;

– optimal values of MIC50 and MIC90 so far.
The most important characteristic of an antibiotic is 
adequate tissue distribution, i.e., concentrations to 
ensure therapeutic efficacy at the site of infection. All 
oral cephalosporins, especially cefditoren, have good 
penetration into respiratory parenchyma. As shown 
in Figure 2, after a single dose of cefditoren (400 mg), 
its concentration in epithelial lining fluid (ELF) and 
bronchial mucosa were still therapeutically relevant, 
with a tissue-to-plasma concentration rations at 4 
hours of 0.545 and 0.318, respectively (Di Marco et 
al., 2014; Wellington et al., 2004).

Table 2 - Oral beta-lactams at standard posologies: duration of blood concentration time (%) above MIC90 
(T> MIC) (Blasi et al., 2010; Blaisi et al., 2013).

Posology
S.pneumoniae H. influenzae

M. catarrhalis
Pen S Pen I Pen R β- β+

Amoxicillin/clavulanic acid 875/125 mg BID/TID 100 40-50 15 40-50 40-50 40-50
Cefuroxima axetil 500 mg BID 80 20 0 50 40 40
Cefixima 400 mg OD 60 0 0 96 96 50
Ceftibulen 400 mg OD 70 0 0 50 50 70
Cefpodoxima proxetil 200 mg BID 100 25 0 50 50 60

Cefditoren pivoxil
200 mg BID 90 54 33 90 90 80
400 mg BID --- --- 45 --- --- ---

Legend: β- - beta-lactamase negative; β+ - beta-lactamase positive; BID – two times a day; I – Intermediate; OD – once a day; Pen – Penicillin; R – Resistant; 
S – Sensitive; TID – three times a day.

Figure 1 - Antibiotics blood 
concentration time (%) 
above MIC90 (T> MIC) in S. 
pneumoniae (Di Marco et al. 
2014; Blasi et al. 2010).
Legend: BID – two times a 
day; I – Intermediate; OD – 
once a day; Pen – Penicillin; 
R – Resistant; S – Sensitive.
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V. Cefditoren in the treatment of uncomplicated 
skin and skin-structure infections 
Skin and soft tissue infections (SSTIs) are bacterial 
infections of skin, subcutaneous cellular tissue, deep 
fascia, and muscle (Silverberg et al., 2021). Cabañero 
Navalón et al. carried out a literature review on the 
current role of cefditoren in the management of com-
munity-acquired SSTI, showing that this oral cepha-
losporin is a good choice in the treatment of uncom-
plicated infections and also that it can be used for 
an antimicrobial therapy switch to an oral agent in 
complicated SSTIs (Cabañero Navalón et al., 2021). 
Gram-positive aerobic cocci, in particular S. aureus 
and S. pyogenes, are the microorganisms most fre-
quently involved in the pathogenesis of SSTIs, fol-
lowed by Streptococcus groups B, C, and G, Entero-
bacterales, P. aeruginosa, and anaerobes (Bacteroides 
fragilis group and C. perfringens). As pointed out 
above, cefditoren has an extended spectrum of activi-
ty against gram-negative, gram-positive and some an-
aerobic microorganisms, including those frequently 
implicated in SSTIs. Even though there is a lack of 
accepted breakpoints, cefditoren might be a good op-
tion for the treatment of SSTIs (Cabañero Navalón et 
al., 2021) because of excellent activity against MSSA, 
with MIC50 values of 0.25-0.50 mg/L and MIC90 of 0.5 
to 1 mg/L (Tempera et al., 2010; Biedenbach et al., 
2009) and 100% sensitivity rates of S. pyogenes, re-
gardless of macrolides and lincosamides resistance, 
with MIC90 ranging from 0.03 mg/L to 0.06 mg/L for 
cefditoren. In two multicentre randomised trials, 
Bucko et al. compared cefditoren (200 or 400 mg) 
with cefuroxime (250 mg) or cefadroxil (500 mg) for 
the treatment of SSSIs, including those caused by S. 
aureus and S. pyogenes. They found that the efficacy, 

the microbiological eradication rate, and the tolera-
bility (≤5% discontinuation for adverse events) were 
similar for the three molecules (Bucko et al., 2002).

VI. Intravenous to oral therapy switch
There are multiple advantages in switching from 
intravenous to oral therapy: reduction of antimicro-
bial treatment costs, reduced need for accessories 
and devices for the preparation and administration 
of the drug (i.e., needles, infusion sets, syringes, in-
travenous solutions), greater comfort, mobility, and 
independence for patients, and reduction of compli-
cations and adverse effects related to intravenous 
administration, such as infections of venous access 
(i.e., phlebitis and thrombosis) and nosocomial in-
fections, and reducing hospital stay (Cobos-Triguer-
os et al., 2016; Candel et al., 2016).

a. Acute pyelonephritis
The overall duration of treatment for acute pyelone-
phritis is generally 5 to 10 days, depending on clini-
cal response (symptomatic improvement within the 
first 48 to 72 hours of therapy) and chosen antimi-
crobial: fluoroquinolones are generally administered 
for 5 to 7 days, trimethoprim-sulfamethoxazole and 
beta-lactams 7 to 10 days (Hooton, 2012). In a pro-
spective, randomised, double dummy, placebo-con-
trolled trial, Monmaturapoj et al. demonstrated that 
IV ceftriaxone followed by oral cefditoren pivoxil is 
highly effective and well-tolerated for the treatment 
of acute pyelonephritis, even for uropathogens with a 
high proportion of quinolone-resistant strains (Mon-
maturapoj et al., 2012). Beta-lactam antibiotics such 
as third-generation cephalosporins have been advo-
cated as quinolone-sparing agents, and intravenous 

Figure 2 - Diffusion of ceftd-
itoren in respiratory tissues 
after a single 400 mg dose of 
cefditoren pivoxil (Di Marco 
et al., 2014; Wellington et al. 
2004).
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cephalosporin in monotherapy (ceftriaxone) in hos-
pitalised patients is considered a standard treatment. 
Cefditoren pivoxil might have a role in patients with 
acute pyelonephritis who meet criteria for switch to 
oral therapy (improvement of signs and symptoms 
of infection, absence of fever, normalisation of labo-
ratory exams) because of high volume of distribution 
and primary excretion of unchanged drug through 
the urinary tract of approximately 20% to 30% 
(Sádaba et al., 2007). At the dose of 400 mg once dai-
ly, it has excellent bactericidal activity against certain 
Gram-positive and Gram-negative pathogens which 
are common aetiologic agents of urinary tract infec-
tions. Indeed, it has excellent in vitro activity against 
non ESBL-E. coli, non ESBL- Klebsiella pneumoniae, 
and non ampicillinase C (AmpC)-Proteus mirabilis. 
Some studies have shown that the activity of cefdi-
toren against Enterobacterales involved in communi-
ty-acquired urinary tract infection is superior to that 
of ciprofloxacin and cefuroxime and similar to that 
of fosfomycin (Monmaturapoj et al., 2012). 

b. Lower respiratory tract infections
Before switching to oral formulation, some clinical 
criteria have to be considered: heart rate 90 mmHg, 
oxygen saturation >90%, good level of consciousness 
and tolerance to the oral route (Ramos Lazaro et 
al., 2021). The selection of the appropriate oral an-
timicrobial should be done in the same way as the 
intravenous: possible expected aetiology (causative 
microorganism), local sensitivity and resistance pat-
terns, PK/PD characteristics of each antibiotic and 
epidemiological situations and, certainly, character-
istics of the patient (for example: age, comorbidity, 
contraindications, allergic history) (Table 3) (Cantòn 
et al., 2022). In case of third-generation intravenous 
cephalosporins, the most appropriate sequential 
therapy is cefditoren due to the fact that it has a 
similar spectrum and intrinsic activity with ceftriax-
one/cefotaxime (Cantòn et al., 2022; Menéndez et al., 
2019).

VII. The potential role of cefditoren  
in combination with other beta-lactams  
in the treatment of enterococcal infections
Six PBPs (PBP1, PBP2, PBP3, PBP4, PBP5, PBP6) 
are generally expressed in enterococci (Fontana et 

al., 1980). The standard of care for severe enterococ-
cal infection (such as endocarditis) is penicillin or 
ampicillin combined with an aminoglycoside to gen-
erate bactericidal activity. The combination of am-
picillin and ceftriaxone represents a newer regime 
with clinical cure rates equivalent to that of ampi-
cillin plus gentamicin for E. faecalis endocarditis re-
gardless of whether the isolate expresses high-level 
aminoglycoside resistance (Fernandez-Hidalgo et al., 
2013; Suzuki H et al., 2020) and with lower toxici-
ty (Baddour et al., 2015). The synergy between these 
two compounds might be due to partial saturation of 
PBP3, PBP4, and PBP5 by ampicillin and total satu-
ration of PBP2 and PBP3 by ceftriaxone (Fontana et 
al., 1980, Mainardi et al., 1995; Gavaldà et al., 1999). 
Similar to ceftriaxone, cefditoren might have the 
ability to bind to enterococcal PBPs. Indeed, S. pneu-
moniae PBP2X, one of the targets of cefditoren, has 
affinities with PBP4 of E. faecalis: this might explain 
a certain activity of cefditoren against E. faecalis 
(Moon et al., 2018; Attanasio et al., 2020). The com-
bination of amoxicillin (which is basically the oral 
form of ampicillin and partially saturates enterococ-
cal PBP3, PBP4, and PBP5 alike) and cefditoren in 
the treatment of E. faecalis endocarditis has been 
investigated by Attanasio and colleagues (Attanasio 
et al., 2020): for the first time, five patients with E. 
faecalis endocarditis underwent partial oral endocar-
ditis treatment with the combination of amoxicillin/
clavulanate acid plus cefditoren. These five patients 
(all of whom fitted Duke’s criteria for the diagnosis 
of definite endocarditis and none of whom had un-
dergone cardiac surgery) were initially treated with 
intravenous therapy with amoxicillin/clavulanate 2.2 
g every 8 h and ceftriaxone 2 g every 12 h; after a 
median time of 28 days they were switched to oral 
with amoxicillin/clavulanate 1 g every 8h and cefd-
itoren 400 mg every 12 h for about 120 days. Clini-
cal and microbiological cure were achieved, and two 
patients presented a positive PET-CT at the end of 
the follow-up period without infection recurrence 
(Attanasio et al., 2020). Further studies are needed to 
confirm a possible role of cefditoren in the treatment 
of enterococcal endocarditis.

CONCLUSIONS

Cefditoren pivoxil is an oral third-generation ceph-
alosporin with activity against S. pneumoniae, Hae-
mophilus influenzae, Moraxella catarrhalis, and non 
ESBL-, non-AmpC-, non carbapenemase-producing 
Enterobacteriales. It is approved for the treatment of 
upper and lower respiratory tract infections and skin 
and skin structure infections. Beyond the authorised 
indications, a potential role of the drug in combina-
tion with other beta-lactams for the partial oral treat-
ment of difficult-to-treat infections such as infective 
endocarditis deserves further consideration.

Table 3 - Equivalence of antimicrobial for sequential 
therapy in patients with COPD exacerbation or CAP 
(Canton et al. 2022).

Intravenous treatment Oral treatment
Amoxicillin-clavulanic  
acid

Amoxicillin-clavulanic  
acid or cefditoren

Fluoroquinolones Fluoroquinolones 
Macrolides Macrolides
Cefotaxime or ceftriaxone Cefditoren



S. Giuliano, A. Acquasanta, L. Martini, et al.16

Authors’ contribution
SG: review design and manuscript preparation; AA, 
LM: literature review and manuscript preparation; 
FS: editing and manuscript preparation; CT: review 
design, literature review and manuscript prepara-
tion.
All authors read and approved the final version of the 
manuscript.

Funding Sources
No financial support was received.

Disclosures
CT has received funds for speaking at symposia or-
ganised on behalf of Pfizer, Novartis, Merck Gilead, 
Zambon, Infectopharm, Sionogy, Menarini, Angelini, 
and Astellas. All other authors: None.

Acknowledgements
None.

References
Antimicrobial treatment guidelines for acute bacterial rhinosinus-

itis. (2000). Sinus and Allergy Health Partnership. Otolaryngol 
Head Neck Surg. 123, 5-31.

Arguedas A., Arrieta A., Stutman H., Akaniro J., Marks M. (1991). 
In-vitro activity of cefprozil (BMY 28100) and loracarbef (LY 
163892) against pathogens obtained from middle ear fluid. J 
Antimicrob Chemother. doi: 10.1093/jac/27.3.311.

Arguedas A., Loaiza C., Perez A., Vargas F., Herrera M., Rodriguez 
G., et al. (1998). Microbiology of acute otitis media in Costa 
Rican children. Pediatr Infect Dis J. doi: 10.1097/00006454-
199808000-00004.

Attanasio V., Di Luca M., Carozza A., Severino S., Pallotto C., Ca-
poluongo N., et al. (2020). Clinical efficacy of amoxicillin/clavu-
lanate plus cefditoren as de-escalation combination therapy 
for endocarditis due to strongly biofilm-forming Enterococ-
cus faecalis). Infect Dis (Lond). doi: 10.1080/23744235.2020. 
1725109.

Baddour L.M., Wilson W.R., Bayer A.S., Fowler V.G. Jr, Tleyjeh I.M., 
Rybak M.J., et al. (2015). American Heart Association Commit-
tee on Rheumatic Fever, Endocarditis, and Kawasaki Disease 
of the Council on Cardiovascular Disease in the Young, Coun-
cil on Clinical Cardiology, Council on Cardiovascular Surgery 
and Anesthesia, and Stroke Council. Infective Endocarditis in 
Adults: Diagnosis, Antimicrobial Therapy, and Management of 
Complications: A Scientific Statement for Healthcare Profes-
sionals From the American Heart Association. Circulation. doi: 
10.1161/CIR.0000000000000296.

Biedenbach D.J., Jones R.N. (2009). Multicenter evaluation of the 
in vitro activity of dalbavancin tested against staphylococci 
and streptococci in 5 European countries: results from the DE-
CIDE Surveillance Program (2007). Diagn Microbiol Infect Dis. 
doi: 10.1016/j.diagmicrobio.2008.12.019.

Biedenbach D.J., Jones R.N. (2009). Update of cefditoren activity 
tested against community-acquired pathogens associated with 
infections of the respiratory tract and skin and skin structures, 
including recent pharmacodynamic considerations. Diagn Mi-
crobiol Infect Dis. doi: 10.1016/j.diagmicrobio.2009.01.017.

Blasi F., Concia E., Mazzei T., Moretti A.M., Nicoletti G., Novelli A., 
Tempera G. (2010). GIARIR. Role of the oral Beta-lactams in 
the treatment of exacerbations of chronic bronchitis: critical 
analysis and therapeutics recommendations. J Chemother. doi: 
10.1179/joc.2010.22. Supplement 1.3.

Blasi F., Tarsia P., Mantero M., Morlacchi L.C., Piffer F. (2013). Cef-
ditoren versus levofloxacin in patients with exacerbations of 
chronic bronchitis: serum inflammatory biomarkers, clinical 
efficacy, and microbiological eradication. Ther Clin Risk Man-
ag. doi: 10.2147/TCRM.S41131.

Brook I. (2005). Microbiology and antimicrobial management of 
sinusitis. J Laryngol Otol. doi: 10.1258/0022215054020304.

Bucko A.D., Hunt B.J., Kidd S.L., Hom R. (2002). Randomized, 
double-blind, multicenter comparison of oral cefditoren 200 
or 400 mg BID with either cefuroxime 250 mg BID or ce-
fadroxil 500 mg BID for the treatment of uncomplicated skin 
and skin-structure infections. Clin Ther. doi: 10.1016/s0149-
2918(02)80024-8.

Cabañero-Navalón M.D., García-Bustos V., Salavert Lletí M. (2021). 
Papel de cefditoreno en el tratamiento de las infecciones comu-
nitarias de piel y tejidos blandos: revisando la evidencia. Rev 
Esp Quimioter. doi: 10.37201/req/063.2021.

Candel F.J., Julián-Jiménez A., González-Del Castillo J. (2016). 
Current status in outpatient parenteral antimicrobial therapy: 
a practical view. Rev Esp Quimioter. 29, 55-68.

Canepari P., Lleò M.M., Cornaglia G., Fontana R., Satta G. (1986). 
In Streptococcus faecium penicillin-binding protein 5 alone is 
sufficient for growth at sub-maximal but not at maximal rate. J 
Gen Microbiol. doi: 10.1099/00221287-132-3-625.

Cantón R., Barberán J., Linares M., Molero J.M., Rodríguez-González-
Moro J.M., Salavert M., et al. (2022). Decalogue for the selection 
of oral antibiotics for lower respiratory tract infections. Rev Esp 
Quimioter. doi: 10.37201/req/172.2021.

Clark C.L., Nagai K., Dewasse B.E., Pankuch G.A., Ednie L.M., Jacobs 
M.R., Appelbaum P.C. (2002). Activity of cefditoren against respira-
tory pathogens. J Antimicrob Chemother. doi: 10.1093/jac/dkf076.

Cobos-Trigueros N., Solé M., Castro P., Torres J.L., Rinaudo M., De 
Lazzari E., et al. (2016). Evaluation of a mixing versus a cy-
cling strategy of antibiotic use in critically-ill medical patients: 
impact on acquisition of resistant microorganisms and clinical 
outcomes. PLoS One. doi: 10.1371/journal.pone.0150274.

Desrosiers M., Klossek J.M., Benninger M. (2006). Management of 
acute bacterial rhinosinusitis: current issues and future perspec-
tives. Int J Clin Pract. doi: 10.1111/j.1742-1241.2006.00753.x.

Di Marco F., Braido F., P Santus, Scichilone N., Blasi F. (2014). The 
role of cefditoren in the treatment of lower community-acquired 
respiratory tract infections (LRTIs): from bacterial eradication 
to reduced lung inflammation and epithelial damage. Eur Rev 
Med Pharmacol Sci. 18, 321-332.

Ehrhardt A.F., Moland E.S., Sanders C.C. (2000). Impact of specific 
β-lactamase and β-lactamase/porin combinations on the in. vit-
ro activity of cefditoren in a genetically defined panel. (Poster 
no. 374). 40th Interscience Conference on Antimicrobial Agents 
and Chemotherapy. 17-20.

Fernández-Hidalgo N., Almirante B., Gavaldà J., Gurgui M., Peña 
C., de Alarcón A., et al. (2013). Ampicillin plus ceftriaxone is as 
effective as ampicillin plus gentamicin for treating enterococ-
cus faecalis infective endocarditis. Clin Infect Dis. doi: 10.1093/
cid/cit052.

Fontana R., Canepari P., Satta G., Coyette J. (1980). Identification of 
the lethal target of benzylpenicillin in Streptococcus faecalis by 
in vivo penicillin binding studies. Nature. doi: 10.1038/287070a0.

Fontana R., Cornaglia G., Ligozzi M., Mazzariol A. (2000). The fi-
nal goal: penicillin-binding proteins and the targets of cepha-
losporin. Clin Microbiol Infect. doi: 10.1111/j.1469-0691.2000.
tb02038.x.

Gainer R.B. 2nd. (1991). Ceftriaxone in treatment of serious infec-
tions. Skin and soft tissue infections. Hosp Pract (Off Ed). doi: 
10.1080/21548331.1991.11707740.

Granizo J.J., Giménez M.J., Barberán J., Coronel P., Gimeno M., 
Aguilar L. (2008). Efficacy of cefditoren in the treatment of up-
per respiratory tract infections: a pooled analysis of six clinical 
trials. Rev Esp Quimioter. 21, 14-21.

Hedström S.A. (2004). Treatment with beta-lactam antibiotics in 
skin and soft tissue infections. Scand J Infect Dis Suppl. 1984.

Hasegawa K., Yamamoto K., Chiba N., Kobayashi R., Nagai K., Jacobs 
M.R., et al. (2003). Diversity of ampicillin-resistance genes in Hae-
mophilus influenzae in Japan and the United States. Microb Drug 
Resist. doi: 10.1089/107662903764736337. 

Iversen K., Ihlemann N., Gill S.U., et al. (2019). Partial oral versus 
intravenous antibiotic treatment of endocarditis. N Engl J Med. 
doi: 10.1056/NEJMoa1808312.

Jones R., Pfaller M., Jacobs M., Appelbaum P., Fuchs P. (2001). Cef-
ditoren in vitro activity and spectrum: a review of international 
studies using reference methods. Diagn Microbiol Infect Dis. 
doi: 10.1016/s0732-8893(01)00274-7.

Jones R.N., Pfaller M.A., Jacobs M.R., Appelbaum P.C., Fuchs P.C. 



Cefditoren: a clinical overview 17

(2001). Cefditoren in vitro activity and spectrum: a review of 
international studies using reference methods. Diagn Microbiol 
Infect Dis. doi: 10.1016/s0732-8893(01)00274-7.

Li C., Du X., Kuti J.L., Nicolau D.P. (2007). Clinical pharmacody-
namics of meropenem in patients with lower respiratory tract 
infections. Antimicrob Agents Chemother. 51 (5): 1725-30. doi: 
10.1128/AAC.00294-06. Epub 2007 Feb 16. PMID: 17307978; 
PMCID: PMC1855547.

Mazzei T., Novelli A. (2004). Cefditoren Pivoxil. Una nuova cefa-
losporina orale per il trattamento delle infezioni respiratorie 
comunitarie. Farmaci & Terapia Int J Drugs Ther. 35, 1-20.

Menéndez R., Cantón R., García-Caballero A., Barberán J. (2019). 
Tres claves para seleccionar el antibiótico oral adecuado en las 
infecciones respiratorias. Rev Esp Quimioter. 32, 497-515. 

Mezzatesta M.L., Gona F., Marchese G., Nicolosi D., Toscano M.A., 
Stefani S., Nicoletti G. (2009). Cefditoren versus communi-
ty-acquired respiratory pathogens: time-kill studies. J Chem-
other. doi: 10.1179/joc.2009.21.4.378.

Monmaturapoj T., Montakantikul P., Mootsikapun P., Tragulpiankit 
P. (2012). A prospective, randomized, double dummy, place-
bo-controlled trial of oral cefditoren pivoxil 400 mg once daily 
as switch therapy after intravenous ceftriaxone in the treat-
ment of acute pyelonephritis. Int J Infect Dis. doi: 10.1016/j.
ijid.2012.07.009.

Moon T.M., D’Andrea E.D., Lee C.W., et al. (2018). The structure of 
penicillin-binding protein 4 (PBP4) and PBP5 from Enterococ-
ci provide structural insights into b-lactam resistance. J Biol 
Chem. doi 10.1074/jbc.ra118.006052.

Mouton J.W., Punt N., Vinks A.A. (2007). Concentration-effect rela-
tionship of ceftazidime explains why the time above the MIC is 
40 percent for a static effect in vivo. Antimicrob Agents Chem-
other. 51 (9): 3449-51. doi: 10.1128/AAC.01586-06. Epub 2007 
Jun 18. PMID: 17576831; PMCID: PMC2043238.

Ramos Lázaro J., Chico C., Jove N., Blázquez Fernández A.B., 
Fernández Monasterio M.M., Smithson A. (2021). Tratamiento 
antimicrobiano domiciliario endovenoso en hombres con in-
fección del tracto urinario febril: diferencias entre el modelo 
de evitación de ingreso y el de alta precoz hospitalaria. Emer-
gencias. 33: 399-402. 

Sádaba B., Azanza J.R., Quetglas E.G., Campanero M.A., Honorato 
J., Coronel P., Gimeno M. (2007). Pharmacokinetic/pharmaco-
dynamic serum and urine profile of cefditoren following sin-
gle-dose and multiple twice- and thrice-daily regimens in healthy 
volunteers: a phase I study. Rev Esp Quimioter. 20, 51-60.

Sauvage E., Kerff F., Terrak M., Ayala J.A., Charlier P. (2008). The 
penicillin-binding proteins: structure and role in peptidogly-
can biosynthesis. FEMS Microbiol Rev. 32 (2): 234-58. doi: 

10.1111/j.1574-6976.2008.00105.x. Epub 2008 Feb 11. Erratum 
in: FEMS Microbiol Rev. 32 (3): 556. PMID: 18266856.

Sempere J., González-Camacho F., Domenech M., Llamosí M., Del 
Río I., López-Ruiz B., et al. (2022). A national longitudinal 
study evaluating the activity of cefditoren and other antibiotics 
against non-susceptible Streptococcus pneumoniae strains. J 
Antimicrob Chemother. doi: 10.1093/jac/dkab482.

Silverberg B. (2021). A Structured Approach to Skin and Soft Tis-
sue Infections (SSTIs) in an Ambulatory Setting. Clin Pract. 
doi: 10.3390/clinpract11010011.

Soriano F., Granizo J.J., Fenoll A., Gracia M., Fernández-Roblas 
R., Estwban J., et al. (2003). Antimicrobial resistance among 
clinical isolates of Streptococcus pneumoniae isolated in four 
southern European countries (ARISE project) from adult pa-
tients: results from the cefditoren surveillance program. J 
Chemother. doi: 10.1179/joc.2003.15.2.107.

Suzuki H., Carlson J.R., Matsumoto E. (2020). Treatment of Entero-
coccus faecalis infective endocarditis wih penicillin G plus ceftri-
axone. Infect Dis (Lond). doi: 10.1080/23744235.2019.1672888.

Tempera G., Furneri P.M., Carlone N.A., Cocuzza C., Rigoli R., Mu-
sumeci R., et al. (2010). Antibiotic susceptibility of respirato-
ry pathogens recently isolated in Italy: focus on cefditoren. J 
Chemother. doi: 10.1179/joc.2010.22.3.153.

Thomas M. (2012). Hooton. Clinical practice. Uncomplicated urinary 
tract infection. N Engl J Med. doi: 10.1056/NEJMcp1104429.

Tomás Barberán M., Ortega del Álamo P., Mensa Pueyo J., García 
Rodríguez J.A., Barberán J. (2008). Diagnóstico y tratamiento 
de las rinosinusitis agudas. Segundo consenso. Rev Esp Quimi-
oter. 21: 45-59.

Ulloa C., Guevara S., Soley C., Abdelnour A., Arguedas A. (2014). 
In vitro Activity of Cefditoren against Middle Ear Fluid Isolates 
from Costa Rican Children with Otitis Media. Chemotherapy. 
doi: 10.1159/000371836.

Vergison A., Dagan R., Arguedas A., Bonhoeffer J., Cohen R., Dhooge 
I., et al. (2010). Otitis media and its consequences: beyond the 
earache. Lancet Infect Dis. doi: 10.1016/S1473-3099(10)70012-8. 

Wellington K, Curran MP. Cefditoren pivoxil: a review of its use in the 
treatment of bacterial infections. Drugs. doi: 10.2165/00003495-
200464220-00009. 

Yamada M., Watanabe T., Miyara T., Baba N., Saito J., Takeuchi Y., 
Ohsawa F. (2007). Crystal structure of cefditoren complexed 
with Streptococcus pneumoniae penicillin-binding protein 2X: 
structural basis for its high antimicrobial activity. Antimicrob 
Agents Chemother. doi: 10.1128/AAC.00743-07.

Zhanel G.G., Hoban D.J., Harding G.K.M. (1991). The Postantibi-
otic Effect: A Review of in Vitro and in Vivo Data. DICP. 25 (2): 
153-163. doi:10.1177/106002809102500210.


